Abstract
Introduction
Trading of stock Index One group of researchers show volatility of spot market is increased after the introduction of Index Futures. For example, Kang and Yoon (2007) found that the spot market became more volatile after the introduction of five Index Futures in Asia based on GARCH, GJR-GARCH and APGARCH model [1] . However, others show the opposite. Friedman, Harrison and Salmon (1983) suggested that spot prices tended to be less volatile after futures markets operate [2] . Gulen and Mayhew (2000) concluded stock Index Futures decreased the volatility of stock market in 25 countries (except US and Japan) [3] . Similar conclusion was drawn by Bologna and Cavallo (2002) [4] .
In addition to previous results, the 3rd groups of researchers show there is no statistically significance relationship between Index Futures and stock return. For example, Santoni (1987) analyzed SP500 index and found no significant change on stock index volatility [5] . Also, Xie and Huang (2014) use daily data of the China Securities Index (CSI) 300 between 2005 and 2012 and find that the launch of Index Futures does not decrease the volatility of the spot market [6] . Liu and Wang (2008) ran empirical test based on GARCH model and suggested that the introduction of Index Futures in Taiwan, Japan and South Korea did not increase the volatility in long term [7] . For other researches on Index Futures, one can refer to Table 1 .
Following previous researches, this paper studies the influence of the Index Futures on stock market. SP500 Index Futures is analyzed. We use a new model based on the 3-factor model of Fama-French (1993) , the EGARCH-type volatility of Nelson (1991) and non-Normal error of SSAEPD in Zhu and Zinde-Walsh (2009) [8] - [10] . This new model was first proposed by Yang (2013) [11] . The reason why we chose this new model was that it had better in-sample fit than that of Fama and French (1993) .
In this paper, we will test following two hypotheses. Empirical results show Fama-French 3 factors are alive in both samples. After the introduction of SP500 Index Futures, the estimates for Fama-French three factors becomes lower and show less fluctuating. And we find the coefficients in EGARCH equaltion becomes bigger so we conclude that the volatility of the stock market becomes higher. This paper is organized as follows. Section 2 is the model and methodology. Section 3 is the empirical results. Section 4 is the conclusion.
Model and Methodology

FF-SSAEPD-EGARCH Model
In this paper, we apply following new model (denoted as FF-SSAEPD-EGARCH) to study the effect of Index Futures on stock returns ( )
, SSAEPD , , 
, if 0, , else.
Here, t R , ft R and mt R are the rate of return for stock portfolio, the risk-free rate and the return rate of the market at time t , respectively. SMB t stands for small size (market capitalization) minus big size (market capitalization) and HML t for high book-to-market ratio minus low book-to-market ratio. 
Method of Maximum Likelihood Estimation
The maximum likelihood function for this new model is
, ;
3 By changing variable techniques, we obtain PDF of ( ) The descriptive statistics of these samples are listed in Table 2 . The P-value of Jarque-Bera test for most portfolios is smaller than 5% significance level 5 . Hence, we conclude the asset returns in both samples do not follow Normal distribution.
Empirical Results
Estimations
For sample 1, the estimations are listed in Table 4 ). Hence, we conclude the Fama and French three factors are still alive in both samples. For the parameters in SSAEPD, the estimates of α range from 0.3 to 0.76 with only 3 estimates in sample 1 (4 estimates in sample 2) statistically different from 0.5. That means after considering the 3 factors and EGARCH-type volatility, most errors of the data show no obvious skewness. The 1 p -values range from 1.00 to 3.14 with 6 estimates in sample 1 (5 estimates in sample 2) statistically different from 2. The 2 p -values range from 0.79 to 2.35 with 7 estimates in sample 1 (7 in sample 2) statistically different from 2. So we conclude that most parameters in SSAEPD errors do follow some characteristics of Normal distribution, which may be caused by the EGARCH-type volatility.
In the EGARCH model, most estimates of a are close to zero and 14 estimates in sample 1 (5 estimates in sample 2) are statistically significant. 24/25 estimates of b in sample 1 (all in sample 2) are statistically significant. 18 estimates of c in sample 1 (22 estimates in sample 2) are not statistically significant, so we conclude that the good news and bad news do not have significant different impact on volatility. 11 estimates of d in sample 1 (22 estimates in sample 2) are statistically significant. Hence, we conclude that the asymmetric effect is not documented in the data.
Comparisions
To compare the factors before and after the introduction of SP500 index futures, we plot the estimates of 1 β , 2 β and 3 β in Figure 1 . We discover that the coefficients in these two samples present similar patterns. To compare the volatility of stock market, we plot the estimates of a, b, c, d in the EGARCH equation (see Figure 2 ). As mentioned above, most of the a and c values are small and close to zero so the values of condition 4 Thanks Yin (2011) who provides the well organized Excel files. Thanks Professor French for kindly providing the risk free rate by e-mail. 5 Only the P-value of JB test of the (5,2) portfolio in sample 1 is more than 0.05. If the P-value of LR test is smaller than 5% significance level, the null hypothesis is rejected. Otherwise, it is not rejected. 
Conclusions and Future Extensions
In this paper, we study the effect of SP500 Index Future extensions will include but not limited to follows. First, different data can be used to study the influence of index futures. Second, different methods such as dummy variables could be used. Last but not least, subsample periods can be changed to check the robustness of our results.
